Abstract This study analyses the dynamics of integration among global financial markets in the context of Global Financial Crisis (2008) by employing a Panel Vector Autoregressive (VAR) model on the monthly data of nine countries and three markets from Jan 2003 to Oct 2015. It was found that there has been a shift in the association among the global financial markets since Global Financial Crisis (GFC). Moreover, the British financial sectors in Post-GFC world clearly showed a change in the association with the global financial sectors. Particularly, the emerging markets including China, Brazil and India showed a comparatively more significant impact on the UK financial sector implying the increased importance of the latter in the recent past. The German and USA financial sector also showed a change in its impact in the Post-GFC world. It showed that Germany and USA financial sectors have become competitive to the UK financial Sector as the surge in them lead to a relative response from the UK financial sector which could be associated with the portfolio adjustment.
Introduction
In the wake of financial crises, a number of studies have emphasised the importance of financial markets for the national and global economies. There is also emphasis on the policy measures whether macroeconomic policy measure supported by Williams (2012) , Blanchard et al. (2010) Mishkin (2011) and Nasir and Soliman (2014) or studies for instance by Angelini et al. (2012) Benigno et al. (2012) Mishkin (2011) which support the idea of prudential policies. However, the policy debate is infinitely perpetual as there are also arguments against the role of macroeconomic and prudential policies in the stable functioning of financial markets (See Benigno et al. 2013 Agenor et al. (2011 and Borio (2011) , Svensson (2012) and Collard et al. (2012) . Nevertheless, there have been some unconventional instruments of asset purchases (Quantitative Easing or Q.Es) used and there have been changes in the supervisory and institutional architects of the financial system by which we mean formulation of institutions like Financial Policy Committee and Prudential Regulatory Authority (PRA) at the Band of England. On the aspect of the Q.Es there is some critique in the literature by Mishkin (2011) and Curdia and Woodford (2011) asserting that Q.Es are not very effective in addressing financial crises, whereas on the effectiveness of institutional changes, although the importance of institutional structure is acknowledged studies, for instance, Lu and In (2006) and Semiromi and Reza (2010) , any comments would be predated and perhaps time would be the best judge on the performance of the respected institutions.
A Corollary to the above para, the sole purpose of which is to set the scene and provide the context, in which the very purpose of this treatise is neither to go into the role of policy in financial markets performance nor the efficiency and effectiveness of institutions and institutional architect. Perhaps, the caveat we are addressing in this study is looking beyond the boundaries and scope of national policies and institutions in terms of their influence on financial markets by investigating the dynamics of financial markets (stock, bonds and forex) linkages in the wake of Global Financial Crisis (GFC). We are particularly interested in investigating how the association between the domestic and international financial markets has been changed over the GFC 2008. The financial crisis which was said to be a global phenomenon and the financial contingent spread across the world affecting almost every financial market, the question it raises is whether the relationship between financial markets in the Post-GFC world has been dampened or strengthened. Perhaps, we have witnessed the changes in the behavior of financial markets after major crises and events in response to policy measures. For instance, an investigation of stock markets by Wong et al. (2005) showed that markets have become more efficient after the financial crisis of 1987 (Black Monday) and 1997 (Asian Financial Crisis) as the relationship between stock markets and macroeconomic variables has become weaker. Concomitantly, if that thesis is to be believed by having faith in the increase of market efficiency due to adverse shock and financial crisis, should there be an increase in efficiency due to GFC 2008? Perhaps, which is considered to be one in a century financial crisis 1 or what implications could it have for the global financial linkages or the association and integration among the global financial markets?
In the existing evidence on the subject of GFC's impact, a shift in the association between monetary policy and stock markets in the light of the GFC was investigated by Kontonikas et al. (2013) . It showed that the financial crisis of 2007-8 lead to a change in the association between the stock market and monetary policy in the US as the impact of monetary policy expansion became positive to neutral after financial crisis. In earlier studies on this aspect, Berger and Bouwman (2012) showed that in USA, the financial (Banking) sector response to monetary policy in Pre-Dot com bubble period was limited to the small and medium banks; nevertheless, they found that the effect of monetary policy on the financial (Banking) sector decreased during and after the crisis. In specific to the stock market, Wang and Mayes (2012) found a significant negative stock price reaction to monetary policy surprises in the Pre-financial crisis in UK, EU, New Zealand and Australian stock markets, but they found that the UK and euro area responses to both expected and surprise rate change components become positive during the crisis. In contrast, the New Zealand and Australian stock responses remained negative during the crisis. There could be a number of reasons to explain the shift in the response of stock market to monetary policy action and heterogeneity in the response of different stock markets 2 , yet the change in the behavior of stock market is prima facie. Perhaps, further support to this notion comes from the Swiss financial sector where a study by Fischbacher et al. (2012) also reported a shift in the association between financial markets (stock and bond) and monetary policy after financial bubbles. Hence, in the light of these studies, it is plausible to establish that the major macroeconomic or financial events like GFC could lead to the change in response of financial markets. Concomitantly, this notion, fuels the rationale of our study by stressing the questions that if that is the case, how financial markets (Stock, Bonds and Forex) interlink and behavior to each other's dynamics might have changed due to GFC ?.
On the integration of global financial markets in terms of co-movements, we do not have much evidence to cite, yet there is some empirical evidence on the comovement of stock markets in response to the monetary policy shock, for instance the study by Ioannidis and Kontonikas (2008) reported an increased co-movement of international stock returns. They argued that this relationship has grown stronger particularly after January 1999 (Common monetary policy by European Central Bank). Similar claims were made by Kizys and Pierdzioch (2009) , particularly for European countries. The different impact of the same factor on different stock markets indicates the asymmetric response of the stock market to macroeconomic shocks. On similar grounds, a study by Gupta and Guidi (2012) on the links between the Indian stock market and developed Asian markets (Hong Kong, Japan and Singapore) found that there is a short-run relationship and absence of a strong long-run relationship among these markets. Moreover, in a recent endeavor, Nashier (2015) found elements of association between BRICS 3 and UK and US stock markets in the period from 2004-2013, although they did not look at any structural break in the relationship due to financial crises and looked at the association as a whole which might be different in the Post-GFC (2008) world. Perhaps if there is no difference it would imply that market behavior has not changed nor its participants behavior towards other markets. However, this is the venue yet to explore and foci of this treatise.
On the aspect of financial integration in the European countries in the light of Feldstein-Horioka (FH) theory, 4 a study by Choudhry et al. (2014) found that there is an increase in the disintegration in the European Union (EU) countries in Post-GFC. Whereas a study by Georgoutsos and Migiakis (2013) reported a slow mean-reverting process in the sovereign bond yield spreads for 10 Economic and Monetary Union (EMU) countries against the German Bund. Hence, the integration or at least its pace in the EMU is questionable and has implications in terms of GFC. On fairly similar lines, a study on the association between frontier 5 and leading markets Chen et al. (2014) reported that the frontier stock markets are affected by leading stock markets particularly the US market, however there where some stock markets i.e. African and Middle east markets which did not show major influence by the leading markets. Nevertheless, the idiosyncratic nature of this study is its focus on the association among global financial markets included stock, sovereign bonds and Forex markets and particularly the aftermath of GFC. Starting from the global financial markets, we took a general to specific approach and narrowed down our analysis to UK financial markets. GFC and Lehman Brother's bankruptcy (2008) severely hit global as well as the British financial markets. In specific to the British financial markets Gregoriou et al. (2009) found a structural break in the response of the stock market to monetary policy in the post-financial crisis (2008) period. Concomitantly, it raises questions whether the association between British financial markets and major global financial markets has also been changed due to the financial crises and if so there could be policy implications as well as investment strategies. Nevertheless, focusing on the British financial sector is also due to its global significance, perhaps this is the reason it has been put top of the list in the Global Financial Centre Index (GFCI 2016) .
The key findings of our analysis based on a Panel VAR Model suggested that there has been a shift in the association among the global financial markets since GFC. Moreover, the National financial structure in Post-GFC era clearly showed a change in the association among the financial sectors. Particularly, the emerging markets including China, Brazil and India showed a comparatively more significant impact on the UK financial sector implying the increased importance of the latter in the recent past. The German and USA financial sector also showed a change in its impact in 3 Brazil, Russia, India, China and South Africa. 4 According to this theory if investors are able to easily invest anywhere in the world, acting rationally they would invest in countries that offer the highest return per unit of investment. This would drive up the price of the investment until the return across different countries is similar. See Feldstein and Horioka (1980) the Post-GFC world. It showed that Germany and USA financial sectors have become competitive to the UK financial Sector as the surge in them lead to a relative response from the UK financial sector which could be associated with the portfolio adjustment.
The paper proceeds as follows, "Methodology" section 2 briefly sets out the layout of the empirical framework and Panel VAR model as a mean to analyse the association among under analysis variables, "Empirical Data" section will provide the details on empirical data and sampling information, "Findings and Analysis" section present the findings and "Conclusions and Implications" section, entails conclusions and discussion on the implications.
Methodology
To analyse the data and investigate the association among under-analysis variables of interest a Panel Vector Autoregressive model is employed. The novelty of the VAR framework is that the endogenous and explanatory variables interact simultaneously, hence there is extended information set, which makes it a better presentation of the economic system (Pecican 2010) . To start with, the Chow test is used to find out if there is a structural break coinciding with the GFC period. To clarify this procedure, let's consider the following equation:-
According to Chow (1960) , if we split the sample into before and after period under focus, the null hypothesis states that the coefficient of regression analysis in both sub-periods should be equal to coefficients of total period. Hence, in the absence of a structural break, α1 = α2, β i X 1 t−i = β i X 1 t−2 and β i X 2 t−i = β i X 2 t−2 and so on. In order to proceed with the causal analysis, we need to satisfy the condition of stationarity by performing a Unit Root test. A proposed method could have been Augmented Dickey and Fuller (ADF) test, however, given that we are considering the possibility of a structural break in earlier mentioned Chow test which may pose a question on the robustness of our findings if the ADF method is employed. In this respect, Perron (1989) cautioned that ADF test could give biased results. On theoretical grounds, a very important point we must elaborate here is that financial assets, for example, stock or bond prices data series exhibit a structural change from their usual trend due to various reasons, for instance, macroeconomic policy decisions or financial and economic events. Making this point as a base, some studies like Ranganathan and Ananthakumar (2010) criticised that the ADF test is biased towards null of random walk in presence of such a structural break in a series. The reason was given that in case of not accounting for structural breaks, the random shocks are assumed to have a permanent effect on the system. Concomitantly, an essential feature of this paper is that we are considering the structural breaks, hence it would help us test whether these shocks are just transitory around a stable trend path. To overcome this potential flaw in the ADF test and its theoretical and practical implications, this study will adopt the Levin et al. (2002) , Im et al. (2003) and Fisher type i.e. ADF-Fisher Chi-square and PP-Fisher Chi-square tests. These tests are useful for the small sample as well for the heterogeneous panels. Nevertheless, the panel unit-root tests offers higher power than the unit root tests based on time series. (For further discussion and comparative analysis on the performance and choice of unit root tests, please see Maddala and Wu (1999) and Choi (2001) and Hadri (2002) . The lag sections test would be performed and a number of information criteria including Akaike information criterion (AIC), Schwarz information criterion (SIC) and Hannan-Quinn information criterion (HQ) will be employed to decide on the optimal numbers of lags to be included in the model. The selection of an optimal number of lags will lead to the co-integration analysis to find whether the variables are co-integrated, i.e. if they have a long-run association among them. In case there is a co-integration or long run association among variables, the study will employ a Vector Error Correction (VEC) model which is a restricted form of Vector Autoregresive model. The basic feature of VEC model is that it includes an error correction term (U t−1 ) which is a one period lagged residual term and guides or restores the system to equilibrium. The Pedroni Residual Cointegration approach will be used for the Panel cointegration test. The choice of this approach towards co-integration testing is due to the reason that it provides asymptotic distributions for test statistics that are appropriate for various cases with heterogeneous dynamics, endogenous regressors, fixed effects, and individual-specific deterministic trends. Nevertheless, it also includes tests that are appropriate both for the case with common autoregressive roots under the alternative hypothesis as well as tests that permit heterogeneity of the autoregressive root under the alternative hypothesis (For detailed discussion please see, Pedroni 1999) . The model will be estimated using Least Squared method and also robustness of the model will be tested further in the diagnostic analysis which includes Heteroscedasticity, Autocorrelation tests. The estimation results often show that various values of lagged explanatory variables have differing signs and sizes of impact on response variables. Therefore we will perform the Impulse Response Function (IRF) analysis. The IRFs are obtained from the Moving Average (MA) representation of the original VAR model. The IRFs are the dynamic response of each endogenous variable to a one-period standard deviation shock to the system. As Brooks (2008) described the responsiveness of the dependent variables in the VAR to shocks on each variable is revealed by the Impulse responses. So, for each variable from each equation separately, a unit shock is applied to the error, and the effects upon the VAR system over time are noted. In other words, a shock to the ith variable directly affects the ith variable and in addition, is transmitted to the other endogenous variables through the dynamic lag structure of the Panel VAR model. Concomitantly, the IRF analysis traces out the effects of one time shock to one of the innovations of the current and future values of the endogenous variables. In specific to subject study it will also help us to get some further insight and to view a big picture of association among variables.
Empirical Data
The empirical analysis consist of monthly data on 9 major stock markets of the world including New York Exchange (USA), London Stock Exchange (UK), Frankfurt Stock Exchange (Germany), Shanghai Stock Exchange (China), Tokyo Stock Exchange (Japan), Bombay Stock Exchange (India), Sao Paulo Stock Exchange (Brazil), Sydney Stock Exchange (Australia) and Toronto Stock Exchange (Canada). The choice of these markets is based on their capitalisation and the chosen stock markets are 9 of the top stock markets in the world by the size of their capitalisation. 6 Nevertheless, their associated economies are also 9 of the largest economies in the world. To represent the stock markets, monthly averages of the indexes were used which included Dow Jones Industrial Average (New York), FTSE-100 index (London), Deutsche Boerse DAX Index (Frankfurt), SSE Composite Index (Shanghai), Nikkei 225 Index (Tokyo), S&P BSE Sensex Index (Bombay), Sao Paulo SE Bovespa Index (Sao Paulo), S&P/ASX 200 Index (Sydney) and TSX-Toronto Stock Exchange 300 Composite Index (Toronto).
The real yield on sovereign bond of under analysis countries was used as a proxy to represent the bond markets. The monthly average of the real yield on the 10 years government bond was chosen which is inverse of bond's price; it was due to the fact that real yield is very important for the economic agents participating in the bonds markets (Campbell 1995) . Nevertheless, the real yield on the sovereign bonds is also important as it represents its borrowing cost for the government; it also reflects the confidence of markets participants and investors in bonds and importantly returns on investment (Nasir et al. 2016) . The data on the bond yield is not logged because it is a percentage and also negative real yield cannot be logged.
The third variable of interest is the foreign exchange markets. In order to incorporate the foreign exchange markets into analysis this study employed the Real Effective Exchange Rate (REER) of the under analysis countries' currencies. The real effective exchange rate (REER) is the weighted average of a country's currency relative to an index or basket of other major currencies. The weights are determined by comparing the relative trade balance of a country's currency against each country within the index. The REER is superior to the Nominal Effective Exchange Rate (EER) as it is adjusted for the effects of inflation. The data on the REER is not logged as it was the rate. The data included the monthly averages of the REER indexes. All the data observations from January 2003 to October 2015 were obtained from the Thomson Reuters database "Datastream". The descriptive statistics of the under analysis data are presented in the Tables 5 and 6 (Appendix "A") for the interest of readers.
Our analysis is twofold, at first ("Global Financial Markets" section) we will consider the association among the global financial markets i.e. Stock, Sovereign Bonds and Forex markets. For this purpose we used the dataset of nine countries representing each market. Putting it simply, we have three variables i.e. the global stock, global bond and global forex markets, each of them constitute the data of nine countries on each. Hence, we have 9 cross-sections and three series, each series presenting one of the market (stock, bond or Forex) and entailing 9 cross-sections entailing data on each country's market. The association among these three markets in the Pre and Post-GFC periods will be analysed. In the second fold ("Integration of National Financial Structure" section) we will flip the sequence where we will have nine countries i.e. 9 series with their respective financial sector (each constituting 3 markets i.e. 3 crosssections). Doing so, will lead us to analyse the association among the financial sector of the Britain (constituting stock, bond and forex markets) with the under analysis financial sectors of the remaining eight countries.
Findings and Analysis

Global Financial Markets
To start with the association among the global financial markets, i.e. the stock, bond and forex markets is analysed by employing the panel data of nine countries on three financial markets. Our Panel VAR model will take the form of following simultaneous equations:-
Where lnstock, Bond and Forex are endogenous variables, a 10 to a 30 are vectors of constant terms, β γ and θ are (n x n) matrixes of coefficients and ε 1 to ε 1 are errors terms with assumptions of no autocorrelation and independent distribution i.e.
To test whether a structural break in the relationship of under analysis variables exists around the period of GFC, Chow structural break test is performed. The results presented in Table 7 (Appendix B) showed that the null of no break was rejected as 1% level of significance. Hence, it implied that there was a shift in the relationship among the global Bond, Stock and Forex markets. To investigate the dynamics of the relationship and make comparisons between pre and Post-GFC, we followed the footsteps of Politis et al. (1999) , Wong et al. (2006) by sub-sampling. The period for the Pre-GFC was from January 2003-August 2008, we considered the collapse of Lehman Brothers as central points of GFC (Nasir et al. 2015) . Before the estimation of the model it is necessary to test for, and satisfy, the condition of stationary of the data series for the period of analysis, therefore the Panel Unit Root test is performed and results are presented in the Table 8 (Appendix B) . The results summary of our stationarity test for Panel Unit Root showed that although at level there were mixed results, on the first difference I (1) all the panel data was stationary which is not surprising while dealing with economic and financial data. Hence, in the Panel VAR model we will use the first differenced data. As the VAR framework requires certain numbers of lags of each variable to be included in the model, an optimal lag selection test is performed using various criteria to find how many lags be included in the model. The results of optimal lag selection test are presented in Table 9 (Appendix "B") which showed that SC and HQ criterias indicated 1 as optimal lag while the AIC, FPE and LR criterias indicated 5 as optimal lag order, therefore we chose the same (5) number of lags. The rationale for this choice is supported by Liew (2004) argument that the AIC is appropriate criteria, even for small samples. Moreover, AIC minimizes the possibility of underestimation of the optimal lag length while improving the potential that the true lag length is recovered. Nevertheless, in particular to our study the alternative suggestion of one lag was not producing best estimates, hence for robustness of analysis this study considered and incorporated 5 lags into the analysis. After optimal lag selection tests we performed the co-integration test using Pedroni Residual approach, the results are presented in the Table 10 (Appendix "B"). The results suggested that there is no co-integration relationship as the p-values were more than 0.05; therefore we cannot reject the null hypothesis of no co-integration. Concomitantly, the unrestricted VAR model is the suitable candidate for subject instead of a restriction VAR or VEC Model. Considering the fact that the aim of this study is to analyse the integration of financial markets over the GFC we split the under analysis period into pre-and post-financial crisis eras. This approach and practice of sub-sampling is supported and prescribe in the seminal work by Politis et al. (1999) and Wong et al. (2006) .
VAR Model Pre-Global Financial Crisis
At first, we estimated the Panel VAR model i.e. Eqs. 2-4 for the Pre-GFC period using Panel Ordinary Least Squared method (Table 1) .
The results of the Panel VAR model (Eqs. 2-4) estimated for the Pre-GFC period showed that there are several values of coefficients ranging from positive to negative and significant to insignificant. The t-test score parallel to each coefficient values indicates a significant impact of explanatory variables at 95% level of confidence and vice versa. Interestingly the F-test score was quite high and significant as well as the goodness of fit R 2 which showed values well above 90% indicating the strength of our model. Before a comparison can be made with the Post-GFC period, it required estimating the PVAR model (Eqs. 2-4) for the Post-GFC period. 
VAR Model Post-Global Financial Crisis
The results are presented in Table 2 below: Similar to the pre-GFC period, the results of our Panel VAR model (Eqs. 2-4) estimated for the Post -GFC period showed varying values of coefficients. The t-test score parallel to each coefficient values indicates a significant impact of explanatory variables at a 95% level of confidence. Interestingly the F-test score as R 2 also showed significant values indicating the predictability and strength of the model. We did perform the robustness tests against the issues of Heteroscedasticity and Autocorrelation by using the White and LM test respectively. The outcome of robustness tests supported the estimated models. 7 However, the comparison of the estimates of the two period results are cumbersome and inconclusive if we base it on values of individual coefficients of the relationship of each variable and its corresponding lags, hence it required us to perform an Impulse Response Analysis to get a bigger picture. 
Impulse Response Function Analysis
To view a snapshot of the dynamics of financial markets inter-linkages and for the sake of visual comparison an Impulse Response Function (IRF) analysis is performed. The results are presented in Fig. 1 .
IRF Pre-Global Financial Crisis
It showed that the shock to the global Bonds markets (bonds yield) lead to a persistent decrease in the stock market which started to fade after 4 periods (months). It implies that the increase in the yield which means a drop in the price of bonds, suppresses the stock market. Nevertheless, the stock markets recovered steadily over the remaining period. The shock to the Forex leads to a mild but consistent surge (after initial minute drop) in the stock markets implying that the appreciation of currency (Real Effective Exchange Rate) leads to an increase in the stock market. Perhaps the confidence associated with it and the strength of the currency helps the stock market too. The shock to the stock markets led to an increase in the Bonds yield (decrease in the prices of bonds) implying that the positive development in the stock markets could lead to a drop in the price of the bond as it also indicates an increase in the appetite for the risk associated positive sentiment, investor confidence and financial stability. The -.02
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Response shock to the Forex (REER) led to a very mild decrease in the yield which was not very persistent, implying that the exchange rate appreciation does not really lead to a higher yield on bonds. It also indicated the validity of interest rate parity theory. On the forex market, the shock to the stock market lead to the initial application of the Forex (REER) indicating the appreciation of currency due to stock market surge, however, it reverted after a few periods. The shock to the bond's yield (dropping prices of bonds) lead to initial depreciation and then persistent appreciation of forex, indicating a reversal which might come through the real side (current account improvements) of the economy. An important point to emphasise here is the loss of significance over longer lags in the VAR model, which is prominent in our IRF analysis. The effort to inclusivly capture the dynamics of the system being modelled is associated with with a risk that, the greater the number of lags, the greater the number of parameters that must be estimated and the fewer the degrees of freedom. Moreover, the presence of several lags of the same variable leads to parameter estimates not being statistically significant (See Pindyck and Rubinfeld (1997); Pecican (2010) ). Concomitantly, despite the fact that the impact of the explanatory variable does not meet the statistical level of significance, it is still important as we seek to look at this phenomenon in a broader context and make the best judgment based on the central view of tendency.
IRF Post-Global Financial Crisis
The Fig. 2 showed that the in the Post-GFC world the shock to the Bond markets (yield) lead to the persistent drop in the stock market, implying that the stock market responds negatively to the increase in the yield of bonds (drop in bonds prices). It reflects the importance of the bonds markets for the stock market as the sovereign debt processes the risks which are also significant for the equity market. The shock to the Forex lead to the initial surge in the stock market which persisted for a few months and then faded, indicating a surge in the stock market due to the exchange rate appreciation. The Bond markets (yield) showed an increase in response to the surge in the stock market, implying that the increase in the stock market lead to the drop in the bonds prices, which is intuitive in the context that the financial stability and scenario where the stock markets are booming could lead to the drop in the prices of bonds due to the portfolio adjustments. The shock to the forex showed that the increase in the Forex lead to a drop in yield and an increase in the bond prices, implying that the increases in the prices of bonds as the exchange rate strength and once again indicates that interest rate parity holds.
The Forex market showed that the positive shock to the stock market lead to an appreciation of exchange rate which persisted over a period of time. The Bonds (yield) also showed that the positive shock to the yield lead to a decrease in the exchange rate (REER) implying the negative effect of the bonds (yield) on the Forex markets. It is intuitive as the increased yield implies falling bond prices and increases in the risk premium on bonds which could lead to a depreciation of currency as well.
Pre and Post GFC comparison
The comparative analysis by putting the results in Figs. 1 and 2 together showed that although the stock markets responded negatively to increased bond yields in both periods, in the post-crises world the response was rather sharper. Similarly, the stock market responded positively to Forex shocks (REER appreciation) in the pre as well as post crises regimes, but in the post-crises regime it was sharper and faded quickly.
The Bond market showed that in the pre-crises the shock to the stock markets lead to a drop in the Bonds yield (increase in the prices of bond), but in the post-crisis world, the Bond markets (yield) increased in response to the surge in the stock market. This result showed the increase in the stock market lead to an increase in the bond yield (decrease in the prices) in the pre-crises world, however, it lead to a more pronounced affect in the post-crises regime. It indicates that there has not been a shift in the relationship, however, the results became more significant. In the pre-crises regime, the shock to the Forex lead to a very mild increase in the yield, however, it was not very persistent, but in the post-crises period, the shock to the forex showed that the increase in the Forex lead to a drop in yield and an increase in the bond prices which persisted more than before. So, again there was a shift in a relationship which could be associated with the yield hunger among the investors in the post-financial crisis world.
The Pre-GFC era showed that the shock to the stock market led to an initial appreciation of forex which reverted after a few periods. Contrarily, in the post-crisis regime, in response to a similar shock, the Forex market showed appreciation of the exchange rate which persisted over a period of time. Hence there was a shift in the relationship. In the pre-crisis world the shock to the bond's yield (dropping prices of bonds) lead to initial depreciation and thereafter a persistent appreciation of Forex, however in the post-crises era the positive shock to the yield lead to a decrease in the exchange rate implying the negative effect of bond (yield) on the forex markets. It is intuitive as the increased yield implies falling bonds prices and increases in the risk premium on bonds could lead to a depreciation of currency as well.
Integration of National Financial Structure
In the second half of empirical analysis of this study, we analysed the dynamics of association between the British financial sector (constituted of Stock, Bonds and Forex markets) and major global financial sectors i.e. USA, Germany, China, Japan, India, Brazil, Australia and Canada. The focus on the British financial sector is because the British financial sector has global significance, perhaps as cited earlier, this is the reason it has been put on top of the list in the Global Financial Centre Index (GFCI, 2016) . In specific to UK, Gregoriou et al. (2009) found a structural break in the response of the stock market to monetary policy in the post-financial crisis (2008) period. Concomitantly, it raises questions of whether the association between British financial markets and major global financial markets have also been changed due to the financial crises and if so there could implications for economic policies as well as investment strategies. At this juncture, we have nine variables of interest for analysis which include nine countries with three financial markets (stock, bond and Forex) constituting the financial sector of each country as a proxy. We did so by using the same data as used in the "Global Financial Markets" section, however now we had 3 crosssections for each country representing three markets and together forming the financial sector of that country. The Panel VAR model will take the form of following equations:-
Where the Globalfin is the global financial sector including 9 countries financial sector.
To start with the data was tested for stationarity. The results summary of stationarity test for the Panel Unit Root showed that although at level there were mixed results, on the first difference I (1) all the panel data was stationary. Hence, in the Panel VAR model, we use the first differenced data. Thereafter an optimal lag selection test is performed using various criteria and the co-integration test using Pedroni Residual approach. The results suggested that there was no co-integration relationship found at 5% level of significance. 8 Concomitantly, the unrestricted Panel VAR model was chosen. In line with the previous practice in first part of the analysis (4.2) we split the under analysis period into Pre-and Post-GFC eras.
VAR Model Pre-Global Financial Crisis
At first, we estimated for Panel VAR model i.e. Eq. 5 using Panel Ordinary Least Squared method (Table 3) . The results of our Panel VAR model (Eq. 5) estimated for the Pre-GFC period showed that there are several values of coefficients ranging from positive to negative and significant to insignificant. The t test score parallel to each coefficient value indicates a significant impact of explanatory variables at 95% level of confidence. The F-test score was quite high and significant as well as the goodness of fit R 2 . For the Post-GFCs period the PVAR model (Eq. 5) is also estimated. 
VAR Model Post-Global Financial Crisis
We estimated the P-VAR for the Post-GFC period. The results are presented in the Table 4 below: Similar to the pre-GFC period, the results of our Panel VAR model (Eq. 5) estimated for the Post -GFC period showed that there were several values of coefficients ranging from positive to negative and from significant to insignificant. The t-test score parallel to each coefficient value indicates a significant impact of explanatory variables at 95% level of confidence. The related statistics, including F-test score, the goodness of fit (R 2 ) also showed significant values and the Durbin-Watson stat showed value close to 2 indicating the absence of autocorrelation. Moreover, the robustness test using White method for Heteroscedasticity and LM test for auto-correlation also supported the model estimation results. However, to sum up the analysis we need to perform an Impulse Response Analysis to get the bigger picture of association among the explanatory and response variables. 
Impulse Response Function Analysis
To capture the dynamics of UK financial sector linkages with the response to the shocks to the other 8 international financial sectors of under analysis countries, we performed the Impulse Response Function (IRF) analysis. The results are presented below:-
IRF Pre-Global Financial Crisis
The results of our IRF analysis presented in Fig. 3 below showed the response of the British financial sector to the major global financial sectors. It showed that the one standard deviation shock to the Australian financial sector (which constituted Stock, Bonds and Forex) lead to a positive response from the UK financial sector which persisted for some time. However, a similar shock to the Brazilian, Chinese, Indian and Japanese financial sector lead to the drop in the UK financial sector which also persisted and then recovered gradually. A one standard deviation shock to the Canadian, German and USA financial sector lead to a surge in the UK financial sector. Although the response to German and USA financial sectors was more pronounced and persistent which is intuitive due to their size and significance on the global stage. The results showed a heterogeneity in the response of the UK financial sector to various markets, nevertheless, it seemed that the response was similar to the shock from the developing markets (Brazilian, Chinese, Indian, although it included Japan as well) and the USA, Germany and Canada also showed similar effects. The wider implication is that one needs to take into account the heterogeneity in response.
IRF Post-Global Financial Crisis
In the Post-GFC period, as shown in the following Fig. 4 , a one standard deviation shock to the Australian and German financial sectors lead to a negative response which persisted for a considerable amount of time. The shock to the Brazilian, Canadian, Chinese and Indian markets showed a positive response, although the shock to the Brazil and Canadian financial sectors led to an initial surge but then decrease in the UK financial sector. Shocks to the Chinese and Indian financial sector lead to a prolonged positive development in UK financial sector. The German and USA financial sector shocks lead to an initial negative response from the British financial sector however it recovered in a few periods. 
Pre and Post GFC Comparative Analysis
The comparative analysis of the Pre and Post GFC world clearly shows that the association among the financial sectors has been changed. The response of the UK financial sector to the German and USA financial sector have become milder. Nevertheless, the emerging markets including China, Brazil and India showed a comparatively more significant impact on the UK financial sector, implying the increased importance of the latter in the recent past. The German and USA financial sector also showed a change in its impact in the pre and post financial crisis world. It showed that these (Germany and USA) financial sectors have become competitive to the UK financial Sector in the Post GFC world as the surge in them lead to a relative response from the UK financial sector which could be associated with the portfolio adjustment.
Conclusions and Implications
Our analysis started with looking at the global financial markets which lead us to conclude that although stock markets responded negatively to increased bond yield in both periods, in the post-crises world the response was rather sharper. Similarly the stock market responded positively to Forex shocks in Pre-as well as post crises regimes, but in the post-crises regime it was sharper and faded quickly. The response of the bond yield to stock market surge has been positive in both pre and post-GFC period, which is premia facie evidence that the positive development in the stock market leads to suppressing the bond prices, however, this effect was rather more pronounced in post-crises regimes. It indicates that there has not been a shift in the relationship in terms of direction but it still has implications in terms of portfolio adjustment and substitution between risky and risk free assets. In the pre-crises regime the shock to the Forex gave a very mild increase in the yield, however, it was not very persistent, implying that the exchange rate appreciation does not really lead to very high yields on bonds, we associated it with validity of interest rate parity theory. However, in the post-crises period, the shock to the forex showed that the increase in the forex lead to a drop in yield and an increase in the bond prices which were comparatively persistent which could be associated with the yield hunger among the investors in the post-financial crisis world. The pre-crises area showed that the stock market lead to an initial appreciation of Forex which reverted after a few periods. Contrarily, in the post-crisis regime the Forex market showed that the positive shock to the stock market lead to an appreciation of exchange rate which persisted over a period of time. Hence there was a shift in the relationship. In the pre-crisis world the shock to the bond's yield (dropping prices of bonds) lead to initial depreciation and then persistent appreciation of Forex, however in the post-crises ear the positive shock to the yield lead to a decrease in the Forex implying the negative effect of bond yield on the Forex markets. It is intuitive as the increased yield implies falling bond prices and increases in risk premium on bonds which could lead to a depreciation of currency as well.
On the integration among national financial sector, our analysis lead us to conclude that in the Pre and Post GFC the world clearly shows that the association among the financial sectors has been changed. The response of the UK financial sector to the developed financial sectors (German and USA) decreased in its comparative significance in the Post-GFC world. The emerging markets particularly, China, and India showed a rather more significant impact on the UK financial sector implying the increased importance of the latter in the recent past. The German and USA financial sector also showed a change in their impact in the post-financial crisis world with some element of being competitive to the UK financial Sector as the surge in them lead to a relative response from the UK financial sector which could be associated with portfolio adjustment. 3rd Vietnam International Conference in Finance for their constructive comments which lead to significant improvement of the original draft.
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Appendix: A:
See Tables 5, 6 . 
